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ABSTRACT

Preterm neonates are the neonates born alive
before completion of 37 weeks of gestation.
Prematurity is the real threat for survival of
these neonates, especially those who are very-
preterm (less than 32 weeks). In developing
countries due to lack of basic care such as
maintenance of warm chain, breast feeding
support, infection control and scarcity of
resources to tackle respiratory difficulties; the
mortality in preterm infants is very high. Good
skin care is a critical component of the basic
neonatal care, that can directly reduce
complications of prematurity as well address
issues arising during the handling of these
preterm infants such as injuries due to adhesives
or devices, skin dryness, the use of skin
emollients and  disinfectants etc. In
contemporary era, evidence-based practices are
the need of hour to guide clinical practice. There
are limited research articles dealing with skin
care in preterm neonates that offer strong
recommendations for skin care modalities. In
this short review, the authors have compiled the
recent evidences to address various issues
related to skin care in very preterm neonates. In
this article the evidences related to bathing
practices in preterm infants, and the use of
disinfectants and emollients for premature skin
care has been discussed; besides making general
recommendation related to skin care in preterm
infants.
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INTRODUCTION

Global incidence of preterm births is
around 18% and out of these 23% preterm
births occur in India. Prematurity is the
leading cause of death in under 5 children.
Also rate of prematurity is increasing in
almost all countries. ™? These preterm
neonates need extra attention in different
areas of care to prevent mortality and
morbidity. Skin care is one of the
challenging aspects of the preterm care.

Skin is the largest human organ that
acts as the first line of defense against
external irritants and pathogens, besides
maintaining normal temperature and
hydration. It consists of three layers:
epidermis, dermis and hypodermis. Stratum
corneum is the outermost part of epidermal
layer and is the most critical component in
subserving the barrier and thermoregulatory
functions of the skin. In early preterm
neonates (< 34 weeks of gestation), the skin
development and its functioning are sub-
optimal which put these newborn infants at
massive disadvantage in terms of barrier and
sensory function and in the regulation of
temperature and hydration. ©°!

Skin development in relation to gestation
age:

In fetal life, stratum corneum
formation starts at 21 weeks of gestation
and is completed by 32 weeks of gestation.
Sebum glands development occurs at 16-18
weeks. Vernix caseosa is developed till third
trimester which makes fetus waterproof and
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shields it against constant exposure of
amniotic fluid. At around 26 weeks of
gestation subcutaneous fat deposition occurs
in the form of white and brown fat. Brown
fat helps to maintain temperature by
releasing heat from oxidation of fatty acids.
In a normal term born infant, the stratum
corneum is more than 15 layers in thickness,
same as the adult skin. After birth, the extra
-uterine life stimulates skin maturation and
degree of maturation depends upon the
gestational age of the newborn. !

Key differences in term and preterm

skin:

1. Stratum corneum: in term neonates it is
well developed and has 15 to 20 layers.
In preterm neonates it is less developed,
containing only 2 to 3 layers. This leads
to impairment in the barrier function of
skin in the preterm neonates.

2. There is difference in cohesiveness of
the epidermis to the dermis between
term and preterm neonates. In preterm
neonates the fibrils responsible for
cohesion between dermis and epidermis
are less in number and are more widely
spaced as compared to those in term
neonates. Decreased cohesiveness of
these layers in preterm neonates make
the skin of these neonates more
susceptible to injury.

3. There is difference in skin surface pH
between term and preterm neonates.
Most of term and preterm neonates have
alkaline skin surface with pH >6. In
term neonates the skin PH usually
decreases to <5 within first 3 days of
life. This “acid barrier” provides
protection against pathogens. The skin
of preterm neonates has immature
structure with decreased or negligible
amount of vernix caseosa and takes
longer time for its pH to decrease to
acidic values. In preterm neonates the
skin pH may take several weeks to
decrease to value of pH 5 and during
this period preterm neonates are more
susceptible to infections. !

4. In case of preterm neonates less stores
of subcutaneous brown fat are found.
This leads to an inadequate
thermoregulatory function of the skin in
the preterm neonates.

These anatomical and physiological
differences in the skin make preterm
neonates more susceptible to physical and
thermal injuries and to infections. In
addition to this, neonatal intensive care unit
(NICU) admission of these preterm
neonates is associated with high risk of
breakdown in skin integrity related to
routine invasive procedure in NICU. To
deliver quality in preterm skin care, a
thorough assessment of the skin condition is
of foremost importance. Skin assessment
can be done using various tools such as
neonatal skin condition score (NSCS), skin
erythema scale, direct specific observation
etc. Neonatal skin condition score is widely
used and includes three sub-scales related to
skin dryness, erythema and breakdown/
excoriation. !

Another important aspect of skin
care is to identify potential areas of risk
factors that affect protective functions of
skin. Factors that can contribute to impaired
skin integrity are arterial and venous
puncture, use of topical emollients, removal
of adhesives, altered skin integrity under
phototherapy and radiant warmers due to
transcutaneous water loss. [/ All of these
factors need to be adequately addressed by
the health care team to ensure high quality
skin care.

Evidences related to best practices in skin

care of premature neonates:

Various evidences to address the
issues in preterm skin care in NICU like
delay in bathing, use of skin disinfectants,
use of emollients are discussed here:

1. Evidence based practices in delay in
bathing: Bathing may result in forceful
removal of vernix caseosa, hypothermia
and instability of vital signs. Guidelines
by Association of Women's Health
Obstetric  and  Neonatal = Nurses
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(AWHONN) recommend that a newborn
with stable body temperature and vital
signs can take a bath after 2-4 hours of
birth, ©®  where World Health
Organization (WHO) guidelines
recommend that first bath should be
delayed until 6 hours of birth. ' In case
of preterm neonates, the timing of first
bath depends on the stability of vital
signs like temperature, heart rate,
respiratory rate and often needs to be
delayed for several hours until these
parameters are stable. “  Both
AWHONN and WHO guidelines
suggest that first bath should be gentle,
without antiseptic and should not result
in abrupt and complete removal of
vernix. Another important
recommendation by AWHONN is the
alternating use of soap along with water
in the bathing of preterm infants. Also,
the use of neutral pH soaps should be
encouraged. In case of preterm infants
<32 weeks of gestation, AWHONN
recommends the use of only warm water
with cotton balls for bathing.

Evidences in use of skin disinfectants
and emollients: a variety of skin
disinfectants and  emollients are
available for skin care in newborns.
Various disinfectants include isopropyl
alcohol, povidone-iodine, chlorhexidine
etc., whereas different emollients
include as Aquaphor ointment, no-sting,
coconut oil, sunflower seed oil, olive oil
etc. These products have their own
benefits and limitations and hence their
use should be evidence based.

In preterm neonates, routine use of
alcohol-based antiseptics should not be
practiced due to risk of burns or severe
dermatitis. ") A safer topical
antiseptic option can be use of 0.05-2%
w/v Chlorhexidine. ™ Similarly, use of
antiseptics like iodinated povidone is not
recommended in preterm neonates, as
skin barrier is week in these neonates
and topical application can penetrate the
skin and ultimately lead to systemic

?;‘]fects including thyroid dysfunction. **
Emollient use has been found to protect
premature skin of neonates and decrease
the chances of skin tearing or stripping.
Use of Aquaphor and no-sting has been
found to be effective in skin protection
and result in reduction of transcutaneous
water loss. ™) Many older studies had
raised concerns of increased rates of
neonatal sepsis with the wuse of
emollients, “>*  but a recent meta-
analysis has suggested that topical
emollients may have little or no impact
on the rates of invasive infection and
mortality. "

Studies related to traditional use of
mustard oil and olive oil have shown
their use can adversely alter the skin
integrity, hence the use of these oils
should be discouraged. Instead, the use
of vegetable oils rich in linoleic acid
such as sunflower oil and of coconut oil
has been shown to improve the barrier
function of the skin and to lower the
rates of infection. Therefore, the used of
coconut oil (especially virgin coconut
oil) and sunflower oil (especially high-
linoleate sunflower oil) should be
encouraged for the care of premature
skin, 1147

General recommendations for skin care

in premature neonates:

Some of the simple evidence-based
cost-effective interventions that healthcare
personnel/nurses/caregiver can adapt while
delivering the skin care to preterm infants
are:

1. Meticulous hand washing should be
done before touching the neonate and
also after the procedures. WHO
guidelines should be followed for
maintaining hand hygiene and health
education should be provided to parents
and caregivers to maintain hand
hygiene. *°

2. Thermoneutral environment should be
maintained around the preterm infant
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and handling of these babies should be
minimized.

Relative humidity of the air inside the
incubator should be more than 70%
during first seven days of life and it may
be gradually decreased to 50% after the
g]rst week, until the child is 4 weeks old.
Kangaroo mother care (KMC) should be
practiced for all clinically stable preterm
infants and low birth weight neonates as
this has been shown to enhance the
mother-child bond, provides better
sensory stimulation of the infant, and
reduces the pain and stress of preterm
infants. %!

Frequent change of position must be
practiced especially when neonate is
under phototherapy and radiant warmer
or is inside the incubator. Swaddling and
nesting of the newborn should be
routinely done to simulate intra-uterine
position. This position provides comfort
to newborn, minimizes the heat loss and

CONCLUSION

These simplified evidence-based

recommendations in skin care of preterm
neonates can help to improve quality of skin
care especially by nursing personnel. Most
of the interventions are cost effective and
can be easily implemented in NICU. These
recommendations can be refined further
with addition of new evidences in the near
future.
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